CXCL12 promotes the stabilization of atherosclerotic lesions mediated by smooth muscle progenitor cells in Apoe-deficient mice.
Unstable atherosclerotic lesions are prone to rupture, which leads to atherothrombosis. Chemokine (C-X-C motif) ligand 12 (CXCL12) promotes the mobilization and neointimal recruitment of smooth muscle progenitor cells (SPCs), and thereby mediates vascular repair. Moreover, treatment with SPCs stabilizes atherosclerotic lesions in mice. We investigated the role of CXCL12 in the treatment of unstable atherosclerotic lesions. Intravenous injection of CXCL12 selectively increased the level of Sca1(+)Lin platelet derived growth factor receptor-β(+) SPCs in the circulation as determined by flow cytometry. Macrophage-rich lesions were induced by partial ligation of the carotid artery in Apoe(-/-) mice. Repeated injection of CXCL12 reduced the macrophage content, increased the number of smooth muscle cells, increased the fibrous cap thickness, and increased the collagen content in these lesions. However, CXCL12 did not alter the lesion size or the luminal diameter of the carotid artery as determined by planimetry and micro-computed tomography, respectively. Recruitment of bone marrow-derived SPCs to the lesions was increased after treatment with CXCL12 in chimeric mice that expressed SM22-LacZ in bone marrow cells as determined by quantification of the number of lesional β-galactosidase-expressing cells. CXCL12 expression was upregulated in atherosclerotic arteries after CXCL12 treatment. Silencing of arterial CXCL12 expression during atherosclerosis promoted lesion formation and reduced the lesional smooth muscle cell content in CXCL12-treated mice. Systemic treatment with CXCL12 promotes a more stable atherosclerotic lesion phenotype and enhances the accumulation of SPCs in these lesions without promoting atherosclerosis. Thus, CXCL12-induced SPC mobilization appears a promising approach to treat unstable atherosclerosis.